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Koroa Institute of Science and Technology 

GontriUi+.ion  io Korean Industrial Development 

Ten years hav« e lare od since the Koree Institute of Solane« and 

Technology(KÎST) was eetabliehed and registered as the only Independent 

non profit research organizatlo i of the .a pul He of Koroa by President 

Park Chung-hoe on February 10, 1966.    During this period, KIST haa 

ondeavorod a great deal to contribute tc the development of lnduatrlal 

iacnnology, as set forth in ÜB Articles of Incorporation. 

In the paat decade, the Korean economy was so Industriallaed that 

thü ahare of eecoodary industry in GNP rose from 15.9 per cent to 33.0 

per eent and that the weight of heavy and chemical induetrlea in the 

manufacturing aoctor increased fron 26.k por cent to 3^.2 per eent 

(1971*).    In this development proejas, KIST 30 contributed to the 

development of induntrial technology ae to let Industry fool the need 

for research and development investment for its future growth and the 

academic community rocognizo the Importance of applied research,    Thii 

promoted porsonncT exchange between KIST and Industry and académie 

Institutions io contribute to industrialization procoao. (see Table 1, 2) 

Table 1.    TrondB in Korea's industrial ¿tructuren (1966-1975) 

Year 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 

Primary 
industry 

Seoondary 
industry 

38.9 

15.9 

3^.3 

18.2 

31.1 

20.0 

  

30.5 

20.8 

28,0 

22.8 

26.5 

24, k 

  

25.2 

26.2 

22.8 

29> 

22,2 

31.7 

21.9 

33.0 

..* J».i» :ffT.'.vi«»* 
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Year 1966 

Ttrtliay 
indu*try 

All 
Induttxy 

^5.2 

100 0 

"• r" 

1967 A96i;   1969 ¡WO   1971   1972  ^1973 

47.6! 48.ol ^8#7I 49, 

100.0 100,0 100.0!100 0 100.0 

49.1 46.6 

100.0 

47.8 

100.0 

1974 

46.1 

100,0 

1975 

45.1 

100,0 

Datai Korea'A por capita Incorno (Bank of Koroa 1975) 
Korea Economic Almanae (Knrca Businessmen's Federation) 

Table 2,   Trends In Korea's industry (1966-1974 ) 

Year 1966 

11.3 

1967 

12.1 

1966 

15.7 

1969 

16.0 

1970 

17.6 

1971 1972 1973 1974 

i'etro-chemletry 17.8 16.3 15.1 13.7 

Metal 4.2 4.1 4.1 3.9 3.7 3.4 3.2 3.8 4.2 

Haohlnery 10.9 11.9 12.3 13.0 10.7 9.7 9.8 12.7 16.3 

?cod 24.3 23.6 20.7 21.2 20.5 20.4 19.2 16.6 15.0 

Fiber 14.8 14.4 14.2 14.4 14.7 14.6 16.2 15.2 13.1 

Other 34,5 33.9 33.0 31.5 32.8 34.1 35.3 36.6 37.7 

All 
manufacturing 
lnduotxy 

100.0 100.0 100.0 100.0 100.0 100.O 100,0 100.0 100.0 

üeavy and 
ohenleal 
Industry ratio 

26.4 28.1 32.1 

  

32.9 32.0 30.9 29.3 31.6 34.2 

£atai Korea's per ospita incorno (Bonk of Korea 1975) 

* 1 Heavy and ohcsical industries, inolude Petro-ohe»latry, 
metal industry and machinery Industry only. . 
Heavy and oheaieal industry ratio»val»e added of heavy md 
chemical industries/Value added of all mnufaoturing Industry 

I 
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I.      KI3T Achievements In 10 Yc*rr, 

KIST is categorically different from conventional research insti- 

tutos in that it is a. contract research organization.    As a result,  it 

places the upper most emphasis on project development to win research 

contracts from the industry, 

At the time of KIST establishment,  some people expressed deep 

concern about tho possibility of winninc research contracts fro« the 

industry.    In a developing country like Korea, can industry ensure the 

development of a contract research system so sufficiently as to 

necessitate the existence and growth of a contract research organisation 

like KIST?   Investment in research and development was then considered 

risky, and Korean industry, in the initial stage of development, was 

considered as being incapable of spending money on research and develop- 

ment.   On this consideration, the establishment of a contract research 

institute was then looked on by many people with anxiety. 

However, KIST put away auch anxiety through its brisk activities. 

It won ever Increasing research contracts from the Government as well 

as industry (sr>o Pig. l). Up to the enr* of June 1976, KIST was awarded 

a total of 1,390 contracts to the tune of some 13.3 billion won.   In 

1975 alono, it won 231 contracts totaling 3.36 billion won,  12 par cent 

of the total research spending of the country in the year.    Noteworthy 

is the fact that research contracts awarded by industry aro on sharp 

increase, and such contracts accounted for 27,1 per cent of the total 

reaearoh funds spent by industry in 197^ (see Table 3). 

ma 
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Tibi» 3.   Tbtal rosoarch cost by lnduatiy and KIST rosearon volus* 
Shared by Industry (Unlt| „ 2 lUè ) 

Ysar 1967 1968 1969 1970 1971 1972 

3,335 

1973 

6,94 J 

1974 1975 

Total ressi>xch 
oost by 
Industry ( A) 

795 992 1,7771.3,0^ 
.,   ... 

2,969 5,035 

HOT reataron 
volume shared 
by Uidustry( •) 

7 49 88 139 307 627 1,289 1,366 2,313 

Ratio (B/A)H 0.9 4.9 5.0 4.6 10.3 16.3 
  

18.7 27.1 - 

(« m all.) 
II 

ai 

10 

IM 

II 

114 - 

10 

IM • 

II 

M4 

10 • 

7.1 • 

1 

M 

vi 
IT et       70      n       n       n      74       71 ír loar 

Figur« 1.   ««••arch Votais* by Yaar 
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Research contracta in ouch -^ecut mm hcc.vy rnü chaaical Industries 

&c electricity, electronics, nrxchincry, chomicals nnd metallic iiiAteriala 

accounted for 60 to 70 per oont of the total rosoarch contract«, 

reflecting tho incroaslng weight of theao industries in Korea's 

industrial structure and tho direction of Korea's industrialisation 

process, (seo Tablo 4). 

Table 4.    Research cortfraoto by field (Uniti V 1 nil. ) 

Year 

Heavy and 
chemical 
industries 

Blectrioity 
A electronic« 

Cheaistry à 
cheaioal 
engineering 

Machinery 

Metallurgy 

Others 

Total 

1967 

(43.8)1 

2 

9 

1968     1969 

47 
(68.1) 

-f-- 

11 

8 

19 

22 

133 x 
(72.3) 

49 

23 

27 

34 

51 

1970 

282 

1971.  !1972 

513 
(61.8) (56.7) 

90        139 289 

1,171 
(67.7) 

62 

98 

32 

174 

337 200 

154 !    559 

83 123 

391 I    558 

1973 

1,536% 

(6<0) 

265 

46o 

707 

104 

1974 

1,645 
(59.0) 

4?4 

356 

475 

341 

16        69   j   184   Í  45    I   904   ! 1,729   1,390 ,2,788   3,357 
(ioo.o))(ioo#oÄioo.o)|(ioo.o)|(ioo.o)Kino.o):ino.o)|(ioo.o*ioo.o) 
 ! I 1 J I L 1  

854 ! 1,143 

1975 

2,194 
(65.4) 

*76 

56O 

930 

228 

1,163 

* 1 Figures in poronthosos indioato %. 

In the past decado, some 400 industrial establishments sponsored 

KXST research project« under oontract.   This number la sore than 10 

par oent of tho total number of relatively lnreo business establish- 

ments In the manufacturing soctor.   If tho number of tho establishments 



which awarded KIST some 6,000 small contracto on chemical analysis, 

»atrial teatine, machine-dea ien and processing ano use of «ST equip- 

m«nt i« rdded, the number of KIST clients will grer.tly increase 

Research contracts relatod to applied and development research on 

new producto and processes numbered 599 (»oe Table 5).    About half of 

the result« of theso research irojecta have been cither applied to 

production on a conmerical level or ready for oommercialiaation. 

Tacls 5.    Research Contracts by Nature (as of the end of 1975) 

Mature Number of 
contracta 

Amount of 
contracts (Wl ail. ) 

Composition Ratio 
(«Tin mount) 

Survey 191 793 6.7 

Basic research 17 42 o> 

Applied research 193 1,130 9.5 

Development research 1K)6 5,685 47.7 

Technical management 51 507 4.3 

Others 1*08 3,7*9 31.5 

Total 1,266 
!._        

11,906 100.0 

As seen in Table 6, research contraete KIST has been *"««•* to 

the past decade are fairly balanced among the areas of industrial 

technology selocted for intensive research and development at the time 

of XX8T establishment. 
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Tablo 6.   Roaoozoh Oontraot Statua by Fiolrt (M of tho and of 1975) 

Field Number of 
contracto 

aaounta of . 
*ontraota(Wl »il. ) 

latió 
(* IB MOI»i) 

lltotrioity am". 
Haotxonioa 

101 1,790 13,0 

Haohlnaxy 124 2,959 24.9 

Chaaiatcy and 
Ohaalaal angi- 
IH Willi 

201 1,315 15.2 

rood and 
Motaohnoloay 

105 602 5.1 

ftttallwgjr 136 97« 8,2 

Ootpitor •!•>•> 312 2,360 19.8 

Othara 20? 1,408 11.6 

Ibtal 1,266 11,906 100,0 

HIT NNwih aotivitlaa bava ahangad in a dlvaraifiad 

aaaoarrtlng to tht davalopant ataga of the Korean aooneaav A ft» 

tgrflaal eaaea of KMT nmnh aotivUlao will bo introdWad 1A tht 

following. 

felyaata* Yarn Spiimlng Irooaaat lato i« th* I960*», a oartaia 

. Taaajqr iaportaâ testilo equip*«*, of ipiaalnf polyester yam, mi 

with the équipent in normal rporailon after euooaaaful toot tm$ 

the ooejpmy «as oonfsonted by the nrobloa of falling product aaallty 

and oapaolty operation rat«.   A farolón engi&oerlAg flm doaandad 

1*00,000 for aolutlon of. thia poblan, ' The ooapany thaa brought tfca 

problem to HIT, and KX8T taoklad it, aondiag a taaa of aolentiata 

la polyaar, aaohenioal engineering, elootriaal 
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lnatrumen tfition and chemical analysis to the company.    The KIST tern» 

found in the on-the-spot examination that tho problem was duo to wrong 

instrumentation and the rope between polyester filamonts and solved it at 

a cost of c ily $3,000,    As a resul',  tho company coul' lncroase the 

production of A-Clasa yarn from 20 per cent to 90 por cont and tho 

capacity operation rate from 1° per cent tr. 13C  per cent of the 

designed capacity.    This was n typieni case of KIST assistance In 

Industry's adaptation of imported technology for successful application. 

Carbon Fluoride Processi KIST adapted and dovolorod the process 

of manufacturing carton fluoride originally developed in the United 

States for amplication to local production of the item, using fluorite    • 

which is produced' in abundance In the country.    After construction |* 

and test run of a pilot plant of thin «rocess capable of producing 5 

tona a month, KIST provided enignoerinG data on construction and 

operation of a commercial plant of producine carbon fluoride for 

industry, which Is now constructing f- factory capable of producing 

2,000 tons a year, uain/r the KIST data-.    This factory, when dedicated 

in 1978, Is expected to replace the Imports of carbon fluoride which 

now amount* to about $** million r\ jonr.    This is an example of KIST 

Modification of exist ine technology for commercialization In the 

country, 

Bthaabutol Processi Korea imported $600,oon worth of ethambutol 

la 1971, and for this drug for tuberculosis wan on the increase 

then.    KIST started to develop a yrqpess of. manufacturing thi« drug 

for local production.    KIST scientists first developed a prooeas of 

synthesizing: 2-amino-butanol and then a process of synthesizing 

L 
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othambutol usinç 2-a.'aino-l<utanol m a "bench scalo.    This led te cons- 

truction of a pilot plant in a jnint vonturo with industry to produeo 

othambu-' •>! on a trial tosia.    T^^m r conmoreleJi plant was constructed 

on the basis of the d?.tr staine', fr n tho rilH riant ant! it is now 

producing the drur V> n.;ct -¿he domestic demand.   This ?.a a ens© of 

successful development of a new pmc'oas for ootoi»«rcinlisation, and it 

helped the pharmaceutical Industry of tho country slouch off ths sta«» 

of produoijifc ôxaaa with imported materials and racking them so as to 

becomo a solf-sufficient industry. 

F>cket-eise Calculator i KIST devolopod A new model of desk-tor 

calculator», which first appeared on the world market in early 1970, 

on the basis of new specifications of parts and components and a new 

circuit desden.   The KIST-developod calculator was first exporto« to 

the United States in 1972.   KIST continued to develop new models pro- 

ducible at a lowor jost, and thoso models arc now successfully compet- 

ing with foreign producta "on the world market.   In 1975» •xpprts of 

IIST-developod models totaled $1.0 million.    This is a ease of suecoMfUl 

développant of a now product foi conmorcinlif.ati-»n on tho basis of an 

accurato demand forecast.    Tho conrany rroduclnp KIST-developed pooket- 

siee calculators is now capable r.f dovôlopine now modols as a result 

of KIST technical assistance, 

2.     Industry's Reaction to. KIST 

How does industry use KIST reoenrch results and how does KIST 

moet Industry's technical needs? 
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A aurvcy of 123 inrtuBtrl.il or.tabllahmcnts which sinnsorod n total 

of im research jrojeeto at KIST revelad thrt [ 1.0 por cont of the 

total projecte wem considérer1 as Fitir factory or fair and 8,1 per cent 

nero regwrdod &s unsat lof rus t»ry.    Projeta considérée! to have achieved 

the Objectivo ncpf'untort for j6,2 par cen-»   in^thnnc considered to bava 

fallid to achieve tho (-o/il wore 3. ri por coni,    Those considered to have 

contributed to the develo] ment of n^w technology and the improveeent 

of teohnology wero 64,1 por cunt.    Whilo 92,4 per oent were oonaiderod 

reasonable with respect to reeoarch cost-, 3,3 per cent wero considered 

too expensive, (oeo Table 7). 

Table 7.   8urvey of industry reaction to reaoaroh results 

(Uniti Ho. of jrojeote) 

t 

S 

i 

Satisfactory 

fair 

Unaatia- 
factory 

9ub total 

baaic    ¡applied   ¡development!_.._.„„!  technical 
reaearch¡ rosearen! roBeareh   l*

urvoy 

Fulfilled 

fair 

Unfulfilled 

Sab total 

0 

2 

0 

~1 

1 

1 

n 

2 

1? 

?.l 

5 

^3 

21 

k 

*3 

16 

30 

9 

I      55 
I 

 —-f  

18      J       22 

30 

3 

55 

33 

3 

0 

36 

2 

0 

36 

aanageient 

19 

1 

0 

20 

16 

2 

0 

20 

w 
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^-•-^.^    Area        |    basic   |appliod   Idovolo]mont ! , technical 
Reaction        - ..       (research*research   rosourch    ¡"'        " jmanp/jeaent 

SS 

Ntw ter.' hnolop,, | 
develcnrnont 

I 
Technical 
improvement      ¡ 

Sales policy 
I 

Planning > 

Others 

i 

Sub total 1 

?.      I    19 
i 

| 

0       !     12 
i 
I 
i 

0 ;        2 

I 

I "/; 

<*3 

2 

0 

5 

55 

3      ! 
1 

2 

1 
12     1 

i 
i 

10 

t 
*     ! 

i 

0 

1 
lo     ¡ 8 

3    ! 0 

36 20 

than Ite tal 
<*) 

if 67 
(36» 

8 
(27.7) 

0 8 
<*.3) 

V* ko 
(21.8) 

2 18 
(9.8) 

26 181» 
(100.0) 

Projects which drew the reaction of oxpllclt and implicit diaoontant 

iron the aponaors with roepect to resoarch results numbered 26, and tha 

roaaons for such reaction wore as follcwr. i 

a. Difficulty in demand development 
(market development) 

b. Short supply :>f raw matorialß 

c. Luspension of project due to sb'trf 
H and P budget 

d. Insufficient roscare h report 

e. Failure to carry ~>ut part of ¡reject 
due to too broad ¡rroject scope 

f. Inaufficiert research procrées due 
to lack of sponsor's cooperation 

g( Others 

11 projocta (^2.3*) 

(> 

?. 

2 

1 

(23.0*) 

(7.7*) 

(7.7*) 

(3.8*) 

(3.8*) 

(7.7*) 

Total     26 (100.0*) 
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Of the« above reasons, KIST should support Industry In market develop- 

ment,  in addition to technical asniptanco. 

It senet.'nea hnrn-jnn thai project upon acre oannot rucelvo KIST 

technical assistanco because of iholr Vv.r tochri<«al 1PV«1,  but KIST 

should make on effort to extend tc-ohni -.-.3  :ild oultnble tr, the technical 

condition of Us clients.    In othor words,  KlST-dovolo^d toehwdosy 

must be sufficimc «mugh to he Tuartod *y sponfiors.    In addition, KIST 

muet persuado sjonsors to ext#nl thwir rorenrch oontraots so that they 

may receive the technology they »want. 

As for tha probi.« of economic feasibility, KIST should ali» •»•«M 

responsibility because KIST le HUPT©««* *» °lw R rosearch oontarsct on 

the basii of the Judgement thpt tho contract la economically feasible. 

But beoause of change in tho economic situation of tho country snd sbrpsd 

»hile the project is in r^rresß, the economic feasibility of the projsot 

may fall inevitably.    It is therefore roeommcndaMe for KIST to bo more   - 

oareful about economic feasibility eturty. 

KIST experience tolle that industry wonts not only research reports 

but also assistance in the who lo ITOCOSS of commercialisation of rsssswh 

results from KIST. 

V      Direction of FM^re KIST Povclppsgnt 

In addition to its mission as an industrial research institute, KliT 

has played tho role of a think-tank providing support In the eetsblslhment 

of Government economic and scientific polijcios, and it should continus 

to play this role in tho future.    In its Initial vears of operation, «BT 

oondueted surveys of long-term enargy surrply and demand, machinery 
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Industry dcvelonmont, electronic« ünduR-'-ry icvoln-ürrt 

and development of /graduate education of science and engineering.    It 

also took positive port in the preparation of industrial dovelopm«nt 

program under tne Fourth Fivo-Ye-ar Economic Development Plan starting 

1977. 

The future course of action KIST should pursue will be determinad 

by changes in the economic situation of the Country and tha exparianea 

it has accumulated so far. But the following three taska are ex pec tad 

to face KIST in the years to come. 

First, KIST will be required to provide active assistano« fo» tha 

Import of advanced technology and the adaptation and development of 

imported technology for successful adaptation by domestic industry. 

The Koroan economy is rapidly developing today.    In order to ava« 

tain tha rapid growth of the economy,  industrial technology muet alao 

develop rapidly,    Thic roquires the import of advanced technology on a 

relevance basis.  In other words, KTST is expected to play a vital rola 

in technology transfer from advancod countries even more actively, 

Thifl means that KIST will cnr.t off the passive posture in the 

development of Industrial technology,  that is, research for solution 

of technical problems at industry's request.    Instead, it will aaeuae 

a poaitive attitude, that is,  to play the leading role in the Import 

of technology on the basis of industrial technology demand forecasts 

and adapt and develop iaiorted technology for transfer to Industry» 

For example, KIST will import suoh key elements of sealconduoto* tech- 

nology as automatic lamination, mask automatic design and loti plantation, 
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and develop microprocessor, and monolithic LSD on the basis of such 

processes for transfer to industry. 

Second, the Techno lory Transfer Center, established on February 

10,  1976, will lo strengthened.    In order to support the rapid growth 

of the Korean economy based on the dovelo penent of heavy and chemical 

Industries, it Is necessary to develop industrial t.3Chnology rapidly, 

as mentioned above, and this can bo achieved with imported technology 

playing the lendine role,   TTC is designed to help Industry import 

appropriate technology and adapt and develop such technology for 

successful application to production.    In o'thsr words, it will hslp 

industry identify and Import the technology it badly needs on favorable 

conditions and terms through its technical counseling program.    It will 

also provide assistance in Industry's efforts to adapt and develop 

imported technology throuph its after-Import follow up. 

The technical information networks KIST is now organising and the 

technical capability it has developed on the basi« of expérience and 

knowledge accumulated In the past decade will enable KIST to provide 

effective "ssistanca in a systemic and efficient import of advanosd 

technology, into the Country, 

Third, KIST should accelerate commercialisation of research 

results by use of the Korea Technology Advances Corporation establl*!«id 

with 100 per oant KIST investment on September 9,  197^.    This will 

solve two problems facing KIST — tho problem of Inactive oomaercleli- 

sation of research results due to tho lack of an adequate entrepreneur» 

ship and the finance. 

I 
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Bcperionoo tells that hueinosB cannot thrive with technology only. 

Management capability and other non-teohnoloßioal facto« are aa equally 

important as technolopy in buaineae.    K-TAC atadles reeearch results 

in an objective manner, that la, from   ho viewpoint of a ¿isinessmen, 

and prepares a oonoreto plan for commercialisation of research resulte 

on tha baaia of auch study.    Thon it selec1*an appropriate oompany 

capabla of aomereialislng the etudiod research result or oatabliah a 

joint venture firm with it for oommerQialisation, or oonatruet a fastos? 

at Ita aun ooat and salla it to industry aa a package-deal after oemmer- 

oialiamtlon provea suooaaaful in auoh a faotory. 

Through K-TAC, KMT oan aooelarata ooaaerclaliaatlon of. raaaaroh 

resulta and develp new raaaaroh pro Jacta urgently required by industry. 

In addition, marketability study of naw products will be possible through 

salas of experimental products and side products of research pro jests, 

MAC has established four companies « two in Joint venture with 

looal business firn», one in joint vonturs with a foreign firm sud ons 

with direct invostasnt.   Those eospanles are now constructing factories, 

and two pilot plants arc being constructed directly by K-TAC,   tn the 

years to come, K-TAC will establish three to four new firms in the for« 

of joint venturos, holdine company or direct invsstaisnt every year in 

order to insure successful transfer of KIST-devaloped a imported 

technology to industry, and if all goes smoothly, K-TAC will sake 

businesses profits amounting to 300 million won to one billion won a 

y err In five to 10 years. 
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KIST will continuo to bo a think-tank, pre, ''ling solution to 

national pmtlnmr: in coo portiti->n with oxperts both at hone and abroad. 

It will ..tacençthcn tioß with imluctrv ruul unite 3 tr> repnoroh and 

development oapabllity, TTC's technical information sorviooa nnd I-TAC'a 

capability to o^mraorcializi; reocaroh reaultft into on Integral ay*tM 

in ordor to be a national center for industrial tcxshnolopy development. 
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